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(57) ABSTRACT

The present mvention concerns a bucket, an excavator
including the bucket and method of construction of the
bucket. In one form, the bucket includes an attachment
portion for attachment of the bucket to the machine; and a
containment portion mounted to the attachment portion, said
containment portion defined by a base wall, an opposed top
wall, a pair of opposed sidewalls and a rear wall, each of the
base wall, the top wall and the opposed sidewalls having an
outer edge and extending from the rear wall to the outer edge
to define an opening to the containment portion. The bucket
turther includes a reinforcing formation extending across an
outer surface of the top wall and at least an adjacent portion
of each sidewall of the containment portion, said reinforcing
formation having an arcuate shape that transitions into, and
at least partially defines, a corner between the top wall and
cach sidewall to reinforce a join between the top wall and the
sidewall and enhance rigidity of the bucket.

18 Claims, 5 Drawing Sheets
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BUCKET AND METHOD OF
CONSTRUCTION THEREOFK

CROSS-REFERENCE TO RELATED
APPLICATION

This application claims the benefit of Australian Innova-
tion Patent Application No. 2020100978, filed on Jun. 10,
2020, which 1s incorporated by reference herein in 1ts
entirety.

TECHNICAL FIELD

The present mvention relates to mining and excavation
equipment for moving materials. In particular, the present
invention concerns a bucket, an excavator and/or a loader
including the bucket and a method of construction of the
bucket.

BACKGROUND

Buckets are commonly associated with excavators, bull
dozers, power shovels, bucket wheels, dredgers, draglines,
backhoes and other like heavy equipment for use 1n loading,
unloading and transporting materials, such as, e.g., earthen
material. Typically, such buckets include a part that interacts
with a bucket handling arrangement on a machine and a
containment portion for receiving, unloading and transport-
ing the materials.

Usually, such buckets are constructed using quenched and
tempered steel plates that are supplied flat, formed into a
desired shape and then welded together to form the bucket.
A problem 1n general with this process 1s that the steel plates
have a maximum pressing radius and certain shapes are not
achievable. Accordingly, the steel plates are often welded 1n
critical areas of high stress, which adversely aflects the
structural strength of the bucket since the strength 1s directed
related to the strength of the weld.

Conventional practice 1s to compensate for such weak-
nesses through the application of liner plates, internal gus-
sets and torque tubes along internal welds. However, this
reduces bucket capacity and adds to the weight of the
bucket, which, 1n turn, delays operation time and burns more
tuel thereby adding to operation costs.

It will be clearly understood that, if a prior art publication
1s referred to herein, this reference does not constitute an
admission that the publication forms part of the common
general knowledge 1n the art in Australia or 1n any other
country.

SUMMARY OF INVENTION

Embodiments of the present invention provide a bucket
and method of construction thereof, which may at least
partially address one or more of the problems or deficiencies
mentioned above or which may provide the public with a
usetul or commercial choice.

According to a first aspect of the present invention, there
1s provided a bucket for use with a machine, said bucket
including;

an attachment portion for attachment of the bucket to the
machine;

a containment portion mounted to the attachment portion,
said contamnment portion defined by a base wall, an
opposed top wall, a pair of opposed sidewalls and a rear
wall, each of the base wall, the top wall and the
opposed sidewalls having an outer edge and extending
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from the rear wall to the outer edge to define an opening,

to the containment portion; and
at least one reinforcing formation extending across an

outer surface of the top wall and at least an adjacent
portion of each sidewall of the containment portion,
said remnforcing formation having an arcuate shape that
transitions into, and at least partially defines, a corner
between the top wall and each sidewall to reinforce a
jo1n between the top wall and the sidewall and enhance
rigidity of the bucket.

According to a second aspect of the present invention,
there 1s provided a remnforcing formation for use with a
bucket, said reinforcing formation configured to extend
across an outer surface of a top wall and at least an adjacent
portion of each sidewall of a containment portion of a
bucket, said reinforcing formation having an arcuate shape
that transitions into, and at least partially defines, a corner
between the top wall and each sidewall to reinforce a join
between the top wall and the sidewall and enhance rigidity
of the bucket.

According to a third aspect of the present invention, there
1s provided an excavator including:

a moveable support having ground engaging formations;

an articulating member including a boom extendable from

the moveable support and a dipper extending from a
remote end of the boom; and

a bucket 1n accordance with the first aspect, wherein the

attachment portion 1s mounted by a mounting arrange-
ment on an end of the articulating member.

According to a fourth aspect of the present invention,
there 1s provided a loader including:

a moveable support having ground engaging formations;

at least one loader lift arm extendable from the moveable

support; and

a bucket in accordance with the first aspect, wherein the

attachment portion 1s mounted by a mounting arrange-
ment on an end of the at least one loader lift arm.

Advantageously, the at least one reinforcing formation of
the present invention enables the bucket to have substan-
tially the same structural strength as existing buckets but
without an increase i weight and reduction in capacity due
to the application of liner plates, internal gussets and torque
tubes along the internal welds as found in conventional
buckets. In turn, this enables the bucket of the present
invention to move more material n a faster and more
cilicient manner than conventional buckets and thereby
reduce overall operating costs.

As 1ndicated above, the bucket of the present invention 1s
for use 1n the loading, unloading and transporting materials,
preferably earthen materials. It will therefore be convenient
to hereinafter describe the bucket with reference to this
example application as an excavator or loader bucket. How-
ever, a person skilled in the art will appreciate that the
bucket 1s capable of broader applications and applies to
other buckets and machines for material handling.

The bucket may be of any suitable size, shape and
construction and formed from any suitable material or
matenals for the loading, unloading and transport of mate-
rials, preferably earthen matenals.

Generally, the bucket may be formed from metal material
or materials, preferably hardened steel plates, such as, e.g.,
quenched and tempered steel plate. The bucket may be of
unitary construction or may be formed from two or more
bucket pieces, preferably the latter.

The earthen materials may include soil, earth, post blast
overburden, loose overburden, coal, metalliferous ore and
the like, for example.
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As 1ndicated, the bucket includes an attachment portion
for attachment of the bucket to a machine and a containment
portion mounted to the attachment portion for receiving,
holding and unloading the materials.

The machine to which the bucket 1s mounted may be any
suitable machine used for moving earth or ground material,
such as, e.g., excavators, draglines, bulldozers, dredgers,
rope shovel dippers, bucket wheels and front-end loaders.

As indicated, the containment portion 1s defined by a base
wall, an opposed top wall, a pair of opposed sidewalls and
a rear wall. Each of the base wall, the top wall and the
opposed sidewalls has an outer edge and extends from the
rear wall to the outer edge to define an opening for to the
containment portion for recerving and unloading materials to
and from the containment portion.

Each wall may include a pair of opposed surfaces, includ-
ing an inner surface and an opposed outer surface. The
opposed surfaces may extend substantially parallel to one
another.

The outer edge of the base wall may include one or more
ground engaging teeth spaced at least partially along a
length of the edge. The teeth may be configured to be
removably attached to the edge for replacement as needed.

In some embodiments, the outer edge of the base wall
may also include one or more lip shrouds spaced at least
partially along the length of the edge between the teeth. Like
the teeth, the one or more shrouds may be configured to be
removably attached to the edge for replacement as needed.

The outer edges of any one of the sidewalls and the top
wall may be appropriately reimnforced or provided with wear
resistant facing or components.

For example, one or both sidewalls may include one or
more wing shrouds and/or side cutters fastened to each edge
to protect the edge from wear and/or facilitate excavation of
materials. Like with the teeth and lip shrouds, the wing
shrouds and side cutters may be configured to be removably
attached for replacement as needed.

In some embodiments, the outer surfaces of one or more
of the rear walls and the base wall may be appropnately
reinforced or provided with wear resistant facing or com-
ponents. For example, one or both of the rear wall and the
base wall may include one or more heel shrouds and wear
plates fastened along side edges and the outer surface to
protect the edges and the surface from wear.

The base wall, the top wall and the sidewalls extend
rearwardly from the opening to the rear wall. The base wall,
the top wall and the sidewalls may extend rearwardly from
the opening to the rear wall 1n any suitable way.

For example, the walls may extend in a linear or curvi-
linear manner.

In some embodiments, the base wall, the top wall and the
sidewalls may taper or converge mmwards as they extend
rearwardly. In such embodiments, at least the sidewalls may
extend from the rear wall at an obtuse angle relative to the
rear wall.

In other embodiments, the base wall, the top wall and the
sidewalls may diverge outwards as they extend rearwardly.
In such embodiments, at least the sidewalls may extend from
the rear wall at an acute angle relative to the rear wall.

In yet other embodiments, at least the sidewalls may
orthogonally extend from the rear wall to the opeming.

Normally, the sidewalls may be substantially planar. In
some embodiments, the top wall and the base wall may also
be substantially planar. In other embodiments, the top wall
and the base wall may be curved or partially curved.

The rear wall of the bucket may be curved, preferably
arcuate 1n at least one dimension. The rear wall may be
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curved to any degree. For example, the rear wall may be
defined by a constant or umiformly changing radius or some
other suitable curve.

In preferred embodiments, the top wall and the base wall
may curve rearwardly and at least partially define a cylin-
drical surface together with the rear wall. The top wall, the
base wall and the rear wall may be formed from one or more
plates suitably pressed to define the respective walls.

The containment portion of the bucket may include
rounded corners extending between adjacent walls/side-
walls.

The base wall, the top wall and the rear wall may join to
the sidewall 1n any suitable way. For example, the base wall,
the top wall and the rear wall may be joined to each sidewall
either directly or indirectly.

Any suitable type of join may be used.

In some embodiments, the edges of the base wall, the top
wall and the rear wall may include one of a female or male
formation and the edges of each sidewall may include the
other of the female or male formation. The female and male
formations may mate, or engage, with one another join the
respective walls.

In some embodiments, the edges of the respective walls
may be joined together via a joining component adapted to
be operatively associated with each edge to be joined. Each
1j0in may include one or more joining components.

In some embodiments, the edges of the respective walls
may be joined together using conventional welding tech-
niques.

In other embodiments, the edges of the respective walls
may be jomned together using one or more mechanical
fasteners.

In yet other embodiments, the edges of the walls may be
joined or connected together by a connecting mechanism or
part of a connecting mechanism. For example, a first part of
the connecting mechanism associated with an edge of a wall
or sidewall may mate, or engage with, a second part of the
connecting mechanism associated with another edge of an
adjacent wall or sidewall.

The connecting mechanism may include a threaded con-
nection, an interference fit (snap fit) connection or a bayo-
net-type connection, for example.

The connecting mechanism may include a male formation
engaging with a female formation. For example, in one such
embodiment, the connecting mechanism may include a male
formation associated with a first edge of a wall or sidewall
that engages with or 1s at least partially received 1n a female
formation associated with another edges of a wall or side-
wall.

In preferred embodiments, the edges of the base wall, the
top wall and the rear wall may be joined to an adjacent edge
of a sidewall with a joining component, preferably in the
form of one or more liner plates and/or gussets welded
externally at least partially along or over the join.

One or more of the walls may be manufactured by more
than one component attached together, or may be a substan-
tially unmitary component. Preferably, joins between wall
components may be smooth and flush with the inner surface
to minimise any well-defined joins.

In providing the joins as described above, the base wall,
the top wall, the sidewalls and the rear wall may advanta-
geously together define a linerless internal containment
portion.

In some embodiments, the profile of the containment
portion may be diflerent on the 1nside to that of the outside
shape of the bucket.
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As 1ndicated, the bucket includes an attachment portion
for attachment of the bucket to a machine. The attachment
portion may be of any suitable size, shape and construction
for attachment to a mounting arrangement operatively asso-
ciated with the machine.

The attachment portion may typically take the form of one
or more pairs of attachment flanges with one or more
openings defined 1n each tflange for receiving at least one pin
between each pair.

The containment portion may be mounted to the attach-
ment portion 1n any suitable way. Normally, the attachment
portion may be mounted to an outer surface of the top wall
of the containment portion of the bucket, but may extend
rearwardly at least partially over the rear wall.

In some embodiments, the containment portion and the
attachment portion may be of unitary construction.

In other embodiments, the attachment portion may be
joined to the containment portion. The attachment portion
may be fixedly or detachably joimned to the containment
portion for example.

In some embodiments, the attachment portion and the
containment portion may be permanently joined together
using conventional welding techniques.

In other embodiments, the attachment portion may be
fastened to the contamnment portion by one or more
mechanical fasteners.

In yet other embodiments, the attachment portion and the
containment portion may be connected together by a con-
necting mechanism or part of a connecting mechanmism. The
connecting mechanism may include a first part associated
with the attachment portion, which may mate with or engage
with a second part of the connecting mechamism associated
with the containment portion.

The connecting mechanism may 1nclude a threaded con-
nection, an iterference {it (snap fit) connection or a bayo-
net-type connection, for example.

The connecting mechanism may include a male formation
engaging with a female formation as previously described.

The containment portion may include strengthening ribs
or formations for imparting greater structural rigidity to the
bucket and the containment portion.

For example, in some embodiments, the bucket may
include one or more liner plates and/or gussets welded
internally or externally a top of joins, preferably externally.

In other embodiments, the bucket may include one or
more reinforcing torque tubes extending internally or exter-
nally along one or more of the walls, preferably externally.

As indicated, the bucket includes a reinforcing formation
extending across an outer surface of the top wall and at least
an adjacent portion of each sidewall of the containment
portion.

The reinforcing formation may be of any suitable size,
shape and construction to enhance the rigidity of the bucket
and reinforce at least a join between the top wall and each
sidewall.

The remnforcing formation may be formed from metal
material or materials, preferably hardened steel. The rein-
forcing formation may be of separate construction and may
be mounted to the outer surface of the top wall and a portion
of each sidewall, although a reinforcing formation of unitary
construction with the bucket i1s also envisaged.

The reinforcing formation may be of unitary construction
or may be formed from two or more reinforcing formation
pieces, preferably the latter.

The reinforcing formation may be of tubular or solid
construction, typically tubular with a substantially D-shaped
cross-section.
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In some embodiments, the reinforcing formation may
include a bucket abutting wall and an arcuate outer wall. The
bucket abutting wall and the arcuate outer wall may be
interconnected by opposing edges, including opposed end
edges and opposed side edges extending longitudinally
between the opposed end edges.

The bucket abutting wall may be substantially planar.

The arcuate outer wall may be arcuate 1 at least one
dimension, preferably between the opposed side edges. The
arcuate outer wall may be curved to any degree. For
example, the arcuate outer wall may be defined by a constant
or uniformly changing radius or some other suitable curve.

In some embodiments, the arcuate outer wall and one or
both side edges may interconnect in a flush join.

In other embodiments, one or both of the opposed side
edges may protrude outwardly past an interconnection with
the arcuate outer wall.

An outer surface of the bucket abutting wall may be
configured to be attached to an outer surface of top wall of
the containment portion of the bucket 1n any suitable way,
typically in a surface-to-surface arrangement.

In some embodiments, the surfaces may be fixedly or
detachably joined, for example.

In some such embodiments, the outer surfaces of the top
wall and the reimnforcing formation may be permanently
jomed together using conventional welding techniques.

In other embodiments, the outer surfaces of the top wall
and the reinforcing formation may be fastened together by
one or more mechanical fasteners.

In yet other embodiments, the outer surfaces of the top
wall and the reinforcing formation may be connected
together by a connecting mechanism or part of a connecting
mechanism as previously described.

In preferred embodiments, the reinforcing formation may
have rounded and/or tapered end portions that transition into
and at least partially wrap around a corner defined between
the top wall and each sidewall of the containment portion of
the bucket, preferably rounded. In at least partially wrapping,
around each corner, the reinforcing formation may advan-
tageously bolster the join between the top wall and each side
wall and/or enhance the structural rigidity of the bucket.

The end portions may be rounded to any degree. For
example, the rounded corner defined by each end portion
may be defined by a constant or uniformly changing radius
or some other suitable curve.

In some embodiments, the remnforcing formation may
have at least one rounded and/or tapered side edge portion
that transition into, and at least partially defines a join or
transition between the top wall and the rear wall. In at least
partially defining a join or transition between the top wall
and the rear wall, the reinforcing formation may advanta-
geously bolster the join between the top wall and rear wall
and/or enhance the structural rigidity of the bucket.

In some embodiments, the reinforcing formation may
include at least one internal support member extending
between inner surfaces of the bucket abutting wall and the
arcuate outer wall. The at least one internal support member
may extend longitudinally at least partially along a length of
the reinforcing formation. In some such embodiments, the at
least one 1nternal support member may extend continuously.
In other such embodiments, a plurality of internal support
members may extend longitudinally at periodic intervals
along the length of the reinforcing formation.

Typically, the internal support may be centrally posi-
tioned, preferably extending between the apex of the arcuate
outer wall and a point mid-way between the opposed side
edges of the bucket abutting wall.
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The shape of the reinforcing formation provides many
benefits. For example, the radius of curvature of the end
portions enhances the structural ngidity of the bucket,
particular 1n relation to the join between the top wall and
sidewalls of the containment portion. The internal support
member enhances the strength of the reinforcing formation
and the bucket during 1ts highest break out force.

Further, in some embodiments, the reinforcing formation
1s configured to interconnect the attachment portion and the
containment portion. In such an arrangement, the reinforcing
formation reduces stress applied by an associated machine
on the bucket and enhances the structural rigidity of the
bucket.

In some embodiments, the reinforcing formation may be
formed from two or more remnforcing formation portions.
For example, the reinforcing formation may be formed from
two, three, four or even five remforcing formation portions
joined together, preferably longitudinally in an end-to-end
arrangement.

In preferred embodiments, the reinforcing formation may
include a central portion having a pair of opposed ends and
configured to extend at least partially across an outer surface
of the top wall and pair of end portions each configured to
join to an end of the central portion and extend across a
portion of the outer surface of the top wall and at least an
adjacent portion of each sidewall of the containment portion.

The reinforcing formation portions may be joined
together 1n an end-to-end arrangement 1n any suitable way.
For example, the portions may be joined together either
directly or indirectly.

Any type of join may be used. If directly joined together,
the join may be a butt joint, a mitre joint, a lap joint, a box
joint, a dovetail joint, a daddo joint or a mortice and tenon
jo1nt.

In some embodiments, the ends of the portions being
joined together may 1nclude a female formation and a male
formation. The female and male formations may mate, or
engage, with one another to join or connect the portions
together.

In some embodiments, the portions may join together in
an end-to-end arrangement via a joining component adapted
to be operatively associated with the ends of the portions
being joined together. Each join may include one or more
joining components.

In some embodiments, the portions may be joined
together using conventional welding techniques.

In other embodiments, the portions may be joined
together using one or more mechamical fasteners.

In yet other embodiments, the portions may be joined or
connected together by a connecting mechanism or part of a
connecting mechanism as previously described. For
example, a first part of the connecting mechanism associated
with an end of the central portion may mate, or engage with,
a second part of the connecting mechanism associated with
an end portion.

In preferred embodiments, an end of each end portion
may include a recess defined 1n the bucket abutting wall and
cach end of the central portion may include a protruding
portion of the bucket abutting wall configured to be at least
partially received 1n the recess and at least partially underlie
an adjacent end portion when joined together.

In some embodiments, the at least one reinforcing for-
mation may further include one or more tether points for in
use tethering a load to the bucket and/or handling the bucket
when not attached to a machine.
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The one or more tether points may be of any suitable size,
shape and construction and may be located 1n any suitable
location on the at least one reinforcing formation.

Typically, the one or more tether points may take the form
of a flange with a central opening or a loop protruding
outwardly from an outer surface of the remnforcing forma-
tion.

The one or more tether points may preferably be located
at or near each end of the remnforcing formation located on
the outer surface of the top wall of the bucket.

Advantageously, by having the one or more tether points
protrude from the reinforcing formation, stress on the indi-
vidual tether points and ears of the bucket 1s reduced thereby
enhancing the overall ngidity of the bucket.

In some embodiments, one or both sidewalls of the
containment portion of the bucket may include at least one
recessed or stepped portion for at least providing the side-
walls with greater rigidity.

The at least one recessed or stepped portion may prefer-
ably be a recessed portion provided or defined on the inner
surface of the sidewalls.

The at least one recessed portion may be of any suitable
s1ze, shape and form and may be located in any suitable

located on the mnner surface of the sidewalls, preferably the
same location on both sidewalls.

For example, in some embodiments, the recessed portion
may be located on each sidewall at or near a join with one
or more of the rear wall, the top wall and the base wall.

In other embodiments, the recessed portion may be
located at or near the outer edge of each sidewall.

In preferred embodiments, the recessed portion may be
located at or near a rear of each sidewall, typically adjacent
a j01n with one or more of the rear wall, the base wall and
the top wall. Preferably, each sidewall may include a thick-
ened or non-recessed portion at and adjacent the outer edge
or cheek of the sidewall.

Each sidewall may further include a transition between a
recessed rear portion and a non-recessed outer portion. The
transition may be of any suitable shape.

For example, mm some embodiments, the {transition
between the non-recessed outer portion and the recessed rear
portion may be clearly delineated by a defined step or ridge
or the like.

In other preferred embodiments, the transition may
include a gradual taper between the non-recessed outer
portion and the recessed rear portion of each sidewall. The
taper may be of any suitable gradient and may be linear or
non-linear, preferably linear.

Advantageously, the at least one recessed portion may
increase the capacity of the containment portion and the fill
rate of the bucket. Further, the at least one recessed portion
by expanding at least a portion of the sidewalls may reduce
friction between each sidewall and the load material as the
bucket 1s filled thereby increasing the life of the bucket.

According to a fourth embodiment of the present inven-
tion, there 1s provided a bucket for use with a machine, said
bucket including:

an attachment portion for attachment of the bucket to the

machine; and

a containment portion mounted to the attachment portion,

said containment portion defined by a base wall, an
opposed top wall, a pair of opposed sidewalls and a rear
wall, each of the base wall, the top wall and the
opposed sidewalls having an outer edge and extending
from the rear wall to the outer edge to define an opening
to the containment portion,
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wherein one or both said sidewalls includes a recessed
rear portion located adjacent a join with one or more of
the base wall, the top wall and the rear wall and a
non-recessed portion at and adjacent the outer edge of
the one or both said sidewalls.
The bucket may include one or more characteristics or
teatures of the bucket as hereinbefore described.
For example, the bucket may preferably include at least
one reinforcing formation configured to extend across an
outer surface of a top wall and at least an adjacent portion
of each sidewall of the containment portion of the bucket.
The reinforcing formation may have an arcuate shape that
transitions into, and at least partially defines, a corner
between the top wall and each sidewall to reinforce the join
between the top wall and the sidewall and enhance rigidity
of the bucket.
According to a fifth aspect of the present invention, there
1s provided a method of constructing a bucket 1n accordance
with the first or the fourth aspect, said method including:
forming at least one plate member to define the top wall,
the rear wall and the bottom wall of the bucket;

joining side plates to outer side edges of the at least one
plate member to define the sidewalls of the bucket; and

attaching the reinforcing formation to an outer surface of
the top wall such that it extends across an outer surface
ol the top wall and at least an adjacent portion of each
stdewall of the containment portion and transitions
into, and at least partially defines, a corner between the
top wall and each sidewall to reinforce the join between
the top wall and the sidewall and enhance rigidity of the
bucket.

The method may include one or more characteristics or
features of the bucket and the reinforcing formation as
hereinbetfore described.

The forming may normally include forming at least two
plate members 1n a side edge-to-side edge arrangement to
define the top wall, the rear wall and the bottom wall of the
bucket.

The adjacent side edges of the at least two plate members
may be joined together using conventional welding tech-
niques.

The joining may include joining each side plate to the at
least one plate member 1n a side edge-to-side edge join with
one or more joining components. Any suitable joining
component may be used. In preferred embodiments, the
joimng component may include one or more liner plates
and/or gussets externally applied at least partially along or
over the respective edges of the side plate and the plate
member forming the join. The joining component may be
applied at least partially along or over the join using con-
ventional welding techniques.

The attaching may include attaching the reinforcing for-
mation to an outer surface of the top wall and at least a
portion of each side wall 1n a surface-to-surface arrange-
ment, preferably using conventional welding techmiques.

In preferred embodiments, the reinforcing formation may
turther at least partially define a transition between the top
wall and the rear wall of the containment portion.

Advantageously, the reinforcing formation may exter-
nally cover and bolster any join between longitudinal side
edges of the at least one plate member and other like plate
members and between the at least one plate member and
cach side plate thereby enhancing the structural rigidity of
the bucket.

In some embodiments, the attaching may further include
assembling the reinforcing formation by joining two or more
reinforcing formations longitudinally together to assemble
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the reinforcing formation for attachment to the outer surtace
of the top wall and sidewalls of the containment portion.

Any of the features described herein can be combined 1n
any combination with any one or more of the other features
described herein within the scope of the invention.

The reference to any prior art 1n this specification 1s not,
and should not be taken as an acknowledgement or any form
of suggestion that the prior art forms part of the common
general knowledge.

BRIEF DESCRIPTION OF DRAWINGS

Preferred features, embodiments and variations of the
invention may be discerned from the following Detailed
Description which provides suflicient information for those
skilled 1n the art to perform the invention. The Detailed
Description 1s not to be regarded as limiting the scope of the
preceding Summary of the Invention i any way. The
Detailed Description will make reference to a number of
drawings as follows:

FIG. 1 1s a photograph showing an upper perspective view
of a bucket according to an embodiment of the present
invention 1including a reinforcing formation extending
across an outer surface of a top wall of the bucket;

FIGS. 2A and 2B respectively show an upper perspective
iner view and an upper perspective outer view of an end
portion of the reinforcing formation of the bucket as shown
in FIG. 1;

FIG. 3 shows an upper perspective view of a central
portion of the reinforcing formation of the bucket as shown
in FIG. 1;

FIG. 4 1s a photograph showing the end portions and
corner castings of the bucket as shown i FIG. 1;

FIG. 5§ shows a cross-sectional view of a sidewall of the
bucket as shown 1n FIG. 1; and

FIG. 6 show a rear sectional perspective view of a
sidewall of the bucket as shown in FIG. 1.

DETAILED DESCRIPTION

FIGS. 1 to 6 show a bucket (100) and components thereof
according to an embodiment of the present invention for use

with a machine, such as, e.g., an excavator or loader.

Referring to FIG. 1, the bucket (100) includes an attach-
ment portion (110) for attachment of the bucket (100) to a
machine (not shown) and a containment portion (210)
mounted to the attachment portion for receiving, transport-
ing and unloading materials, such as, e.g., earthen materials.

The containment portion (210) 1s defined by a base wall

(212), an opposed top wall (214), a pair of opposed sidewalls

(216) and a rear wall (218). Each of the base wall (212), the
top wall (214) and the sidewalls (216) has an outer edge
(219) and extends from the rear wall (218) to the outer edge
(219) to define an opening (220) for the receiving and
unloading of materials.

The bucket (100) further includes a reinforcing formation
(300) extending across an outer surface of the top wall (214)
and an adjacent portion of each sidewall (216) of the
containment portion (210). The reinforcing formation (300)
has an arcuate shape that transitions to and defines a corner
between the top wall (214) and each sidewall (216) to
reinforce a join between the top wall (214) and the sidewall
(216) and enhance the rigidity of the bucket (100).

The bucket (100) 1s formed from quenched and tempered
steel plate.
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Each wall (212, 214, 216, 218) includes a pair of opposed
surfaces, mcluding an inner surface and an opposed outer
surface. The opposed surfaces extend substantially parallel
to one another.

The outer edge (219) of the base wall (212) includes one

or more ground engaging teeth (222) spaced at least partially
along a length of the edge (219). The teeth (222) are
configured to be removably attached to the edge (219) for
replacement as needed.

The outer edge (219) of the base wall (212) also includes
one or more lip shrouds (224) spaced at least partially along
the length of the edge (219) between the teeth (222). Like the
teeth (222), the one or more shrouds (224) are configured to
be removably attached to the edge (219) for replacement as
needed.

The outer edges (219) of the sidewalls (216) include one
or more wing shrouds (226) and/or side cutters (228) fas-
tened to each edge (219) to protect the edge (219) from wear
and/or facilitate excavation of materials. Like with the teeth
(222) and lip shrouds (224), the wing shrouds (226) and side
cutters (228) are configured to be removably attached for
replacement as needed.

The outer surfaces of the rear wall (218) and the base wall
(212) are approprately reinforced or provided with wear
resistant facing or components. Both the rear wall (218) and
the base wall (212) include heel shrouds (232) and wear
plates (not visible) fastened along side edges and the outer
surface to protect the edges and the surface from wear.

As shown, the sidewalls (216) are substantially planar and
the top wall (214) and the base wall (212) curve rearwardly
and at least partially define a cylindrical surface together
with the rear wall (218). The top wall (214), the base wall
(212) and the rear wall (218) are formed from one or more
plates suitably pressed to define the respective walls (212,
214, 218).

The containment portion (210) of the bucket (100)
includes rounded corners extending between adjacent walls/
sidewalls (212, 214, 216, 218).

Referring briefly to FIG. 4, the base wall (212; not
shown), the top wall (214; not shown) and the rear wall (218;
not shown) join to the sidewalls (216; not shown) via a
joi1mng component 1n the form of a gusset (410) externally
welded along and over the respective side edges of the base
wall (212; not shown), the top wall (214; not shown), the
rear wall (218; not shown) and the sidewall (216; not shown)
for forming the join.

Referring back to FIG. 1, the base wall (212), the top wall
(214) and the rear wall (218) are formed from one or more
plates suitably pressed to define the respective walls (212,
214, 218). The side edges of the one or more plates forming
the base wall (212), the top wall (214) and the rear wall
(218) are joined together using conventional welding tech-
niques to provide a smooth and flush mner surface mini-
mising any well-defined joins.

In providing the joins as described above, the base wall
(212), the top wall (214), the sidewalls (216) and the rear
wall (218) advantageously together define a linerless inter-
nal containment portion (210).

The attachment portion (110) takes the form of one or
more pairs ol attachment flanges (112) with an opeming
(114) defined 1n each flange (112) for receiving at least one
pin therethrough (not shown).

The attachment portion (110) 1s permanently fastened to
the containment portion (210) via the reinforcement forma-
tion (300) using conventional welding techniques and
extends rearwardly at least partially over the rear wall (218).
In such an arrangement, the reinforcing formation (300)
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reduces stress applied by an associated machine on the
bucket (100) and enhances the structural rigidity of the

bucket (100).

FIGS. 2A, 2B and 3 show the reinforcing formation (300)
of the present invention.

As previously indicated, the remnforcing formation (300)
extends across an outer surface of the top wall (214; not
shown) and at least an adjacent portion of each sidewall
(116; not shown) of the contamnment portion (210; not
shown) of the bucket (100; not shown).

The reinforcing formation (300) 1s constructed of hard-
ened steel and 1s formed from two end portions (310), as
shown 1 FIGS. 2A and 2B, and a central portion (320),
shown in FIG. 3, that are assembled in an end-to-end
arrangement and permanently joined to the outer surface of
the top wall (214; not shown) of the containment portion
(210; not shown) using conventional welding techniques.

The reinforcing formation (300) 1s of tubular construction
with a substantially D-shaped cross-section.

Referring to FIGS. 2A and 3, the reinforcing formation
(300) 1includes a bucket abutting wall (302) and an arcuate
outer wall (304) interconnected by opposing edges, includ-
ing opposed end edges (306) and opposed side edges (308)
extending longitudinally between the opposed end edges
(306).

The bucket abutting wall (302) 1S substantlally planar.

The arcuate outer wall (304) 1s arcuate 1n at least one
dimension between the opposed side edges (308). The
arcuate outer wall (304) may be curved to any degree. For
example, the arcuate outer wall (304) may be defined by a
constant or uniformly changing radius or some other suitable
curve.

Referring to FIGS. 2A and 2B, the end portions (310) of
the reinforcing formation (300) have rounded and/or tapered
end portions that transition into and at least partially wrap
around a corner defined between the top wall (214; not
shown) and each sidewall (216; not shown) of the contain-
ment portion (210; not shown). In at least partially wrapping
around each comer, the reinforcing formation (300) advan-
tageously bolsters the join between the top wall (214; not
shown) and each side wall (216; not shown) and enhances
the structural rigidity of the bucket (100).

The end portions (310) may be rounded to any degree. For
example, the rounded corner defined by each end portion
(310) may be defined by a constant or umiformly changing
radius or some other suitable curve.

Referring again to both FIGS. 2A and 3, the end portions
(310) and central portion (320) of the reinforcing formation
(300) each include an internal support member (309) extend-
ing between 1nner surfaces of the bucket abutting wall (302)
and the arcuate outer wall (304).

The mternal support member (309) extends longitudinally
along a length of the remnforcing formation (300) and 1is
centrally positioned, extending between an apex of the
arcuate outer wall (304) and a point mid-way between the
opposed side edges (308) of the bucket abutting wall (302).

The shape of the reinforcing formation (300) provides
many benefits. For example, the radius of curvature of the
end portions (310) enhances the structural rigidity of the
bucket (100), particular 1n relation to a join between the top
wall (214; not shown) and sidewalls (216; not shown) of the
containment portion (210; not shown). The internal support
member (309) enhances the strength of the reinforcing
formation (300) and the bucket (100) during its highest
break out force.

As 1ndicated above, the remnforcing formation (300) is
formed from a central portion (320), as shown 1n FIG. 3,
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having a pair of opposed ends (322) and configured to
extend at least partially across an outer surface of the top
wall (214; not shown) and pair of end portions (310), as
shown 1 FIGS. 2A, 2B and 4, each configured to join to an
end (322) of the central portion (320) and extend across a
portion of the outer surface of the top wall (214; not shown)
and at least an adjacent portion of each sidewall (216; not
shown) of the containment portion (210; not shown).

As mentioned, the reinforcing formation portions (310,
320) are joined together 1n an end-to-end arrangement.

Specifically, an end of each end portion (310) includes a
recess (312) defined 1n the bucket abutting wall (302) and
cach end (322) of the central portion (320) includes a
protruding portion (324) of the bucket abutting wall (302)
configured to be at least partially recerved 1n the recess (312)
and at least partially underlie an adjacent end portion (310)
when joined together using conventional welding tech-
niques.

Referring to FIGS. 2A, 2B and 4, the end portions (310)
of the reinforcing formation (300) further include one or
more tether points (350) for use 1n tethering a load to the
bucket (100) and/or handling the bucket (100) when not
attached to a machine.

The one or more tether points (350) take the form of a
loop protruding outwardly from an outer surface of the end
portion (310) of the reinforcing formation (300).

Advantageously, by having the tether points (350) pro-
trude from the end portions (310) of the reinforcing forma-
tion (300), stress on the individual tether points and ears of
the bucket (100) are reduced thereby enhancing the overall
rigidity of the bucket (100).

Referring to FIGS. 5 and 6, each sidewall (216) of the
containment portion (210) of the bucket (100) further
includes a recessed rear portion (510; 1.e., at least one
recessed portion) that enhances the rigidity of the sidewalls
(216) and increases the capacity of the bucket (100).

The recessed rear portion (310) 1s located at a rear of each
sidewall (216) at and adjacent a join with one or more of the
rear wall (218; shown 1n FIG. 5 only), the base wall (212;
shown 1n FIG. 6 only), and the top wall (214; shown 1n FIG.
6 only).

Each sidewall (216) further includes a non-recessed por-
tion (520) located at and adjacent the outer edge (219) of
cach sidewall (216) and a transition (530) between the
recessed rear portion (310) and the non-recessed portion
(520).

As shown, the transition (530) defines a taper between the
recessed rear portion (310) and the non-recessed portion
(520) having a gradual and linear gradient.

Advantageously, the recessed rear portion (510) increases
the capacity of the containment portion (210) and the fill rate
of the bucket (100). Further, the recessed rear portion (520)
by expanding at least a rear portion of the sidewalls (216)
reduces Iriction between each sidewall (216) and a load
material as the bucket (100) 1s filled thereby increasing the
life of the bucket (100).

In the present specification and claims (if any), the word
‘comprising’ and its derivatives including ‘comprises’ and
‘comprise’ include each of the stated integers but does not
exclude the inclusion of one or more further integers.

Reference throughout this specification to ‘one embodi-
ment” or ‘an embodiment” means that a particular feature,
structure, or characteristic described 1n connection with the
embodiment 1s imncluded 1n at least one embodiment of the
present invention. Thus, the appearance of the phrases ‘in
one embodiment’ or ‘in an embodiment’ 1n various places
throughout this specification are not necessarily all referring,
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to the same embodiment. Furthermore, the particular fea-
tures, structures, or characteristics may be combined 1n any
suitable manner 1n one or more combinations.

In compliance with the statute, the invention has been
described 1n language more or less specific to structural or
methodical features. It 1s to be understood that the invention
1s not limited to specific features shown or described since
the means herein described comprises preferred forms of
putting the invention into effect. The mvention i1s, therefore,
claimed 1n any of 1ts forms or modifications within the
proper scope ol the appended claims (1f any) approprately
interpreted by those skilled 1n the art.

The mvention claimed 1s:

1. A bucket for use with a machine, said bucket compris-

ng:

an attachment portion for attachment of the bucket to the
machine;

a containment portion mounted to the attachment portion,
said containment portion defined by a base wall, an
opposed top wall, a pair of opposed sidewalls and a rear
wall, each of the base wall, the top wall and the
opposed sidewalls having an outer edge and extending,
from the rear wall to the outer edge to define an opening
to the containment portion; and

a reinforcing formation extending across an outer surface
of the top wall and at least an adjacent portion of each
stdewall of the containment portion, said remnforcing,
formation having an arcuate shape that transitions into,
and at least partially defines, a corner between the top
wall and each sidewall to reinforce a join between the
top wall and the sidewall and enhance rigidity of the
bucket, wherein the reinforcing formation has at least
one rounded and tapered side edge portion that transi-
tions nto, and at least partially defines a join between
the top wall and the rear wall of the containment
portion.

2. The bucket of claim 1, wherein the reinforcing forma-

tion 1s of tubular construction with a substantially D-shaped
cross-section.

3. The bucket of claim 1, wherein the reinforcing forma-
tion comprises a bucket abutting wall and an arcuate outer
wall iterconnected by opposing edges.

4. The bucket of claim 3, wherein an outer surface of the
bucket abutting wall 1s configured to be attached to an outer
surface of the top wall of the containment portion.

5. The bucket of claim 1, wherein the reinforcing forma-
tion has rounded and tapered end portions that transition into
and at least partially wrap around the corner defined between
the top wall and each sidewall of the containment portion of
the bucket.

6. The bucket of claim 3, wherein the reinforcing forma-
tion comprises at least one mternal support member extend-
ing between mner surfaces of the bucket abutting wall and
the arcuate outer wall.

7. The bucket of claim 6, wherein the at least one internal
support member extends longitudinally at least partially
along a length of the reinforcing formation.

8. The bucket of claim 6, wherein the at least one internal
support member extends continuously along a length of the
reinforcing formation.

9. The bucket of claim 6, wherein the at least one internal
support member comprises a plurality of internal support
members extending longitudinally at periodic intervals
along a length of the reinforcing formation.
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10. The bucket of claim 1, wherein the reinforcing for-
mation 1s formed from two or more remforcing formation
portions jomned together longitudinally 1n an end-to-end

arrangement.

11. The bucket of claim 1, wherein the reinforcing for-

mation comprises:

a central portion having a pair of opposed ends and
configured to extend at least partially across an outer
surface of the top wall; and

a pair of end portions each configured to join to an end of
the central portion and extend across a portion of the
outer surface of the top wall and at least an adjacent
portion of each sidewall of the containment portion.

12. The bucket of claim 1, further comprising one or more

tether points for tethering a load to the bucket and handling
the bucket when not attached to a machine.

13. The bucket of claim 1, wherein both sidewalls of the
containment portion further comprise at least one recessed
portion for providing the sidewalls with greater rigidity.

14. The bucket of claim 13, wherein the recessed portion
1s defined on the 1nner surface of each said sidewall near a
rear of said sidewall adjacent a join with one or more of the
rear wall, the base wall and the top wall.

15. A method of constructing a bucket 1n accordance with
claim 1, said method comprising:

forming at least one plate member to define the top wall,
the rear wall and the bottom wall of the bucket;

joining side plates to outer side edges of the at least one
plate member to define the sidewalls of the bucket; and

attaching the reinforcing formation to an outer surface of
the top wall such that it extends across an outer surface
of the top wall and at least an adjacent portion of each
stdewall of the containment portion and transitions
into, and at least partially defines, the corner between
the top wall and each sidewall to reinforce the join
between the top wall and the sidewall and enhance
rigidity of the bucket.

16. The method of claim 15, wherein the attaching com-
prises attaching the reinforcing formation to the outer sur-
tace of the top wall and at least a portion of each side wall
in a surface-to-surface arrangement.

17. A bucket for use with a machine, said bucket com-
prising:

an attachment portion for attachment of the bucket to the
machine;

a containment portion mounted to the attachment portion,
said contamnment portion defined by a base wall, an
opposed top wall, a pair of opposed sidewalls and a rear
wall, each of the base wall, the top wall and the
opposed sidewalls having an outer edge and extending
from the rear wall to the outer edge to define an opening
to the containment portion; and

10

15

20

25

30

35

40

45

50

16

a reinforcing formation extending across an outer surface
of the top wall and at least an adjacent portion of each
stdewall of the containment portion, said remnforcing,
formation having an arcuate shape that transitions into,
and at least partially defines, a corner between the top
wall and each sidewall to reinforce a join between the
top wall and the sidewall and enhance rigidity of the
bucket,

wherein the reinforcing formation comprises a bucket
abutting wall and an arcuate outer wall iterconnected
by opposing edges, and at least one internal support
member extending between 1nner surfaces of the bucket
abutting wall and the arcuate outer wall, said at least
one 1nternal support member being centrally positioned
extending between an apex of the arcuate outer wall
and a point mid-way between the opposed side edges of
the bucket abutting wall.

18. A bucket for use with a machine, said bucket com-

prising:

an attachment portion for attachment of the bucket to the
machine;

a containment portion mounted to the attachment portion,
said containment portion defined by a base wall, an
opposed top wall, a pair of opposed sidewalls and a rear
wall, each of the base wall, the top wall and the
opposed sidewalls having an outer edge and extending
from the rear wall to the outer edge to define an opening
to the containment portion; and

a reinforcing formation extending across an outer surface
of the top wall and at least an adjacent portion of each
stdewall of the containment portion, said reinforcing
formation having an arcuate shape that transitions into,
and at least partially defines, a corner between the top
wall and each sidewall to reinforce a join between the
top wall and the sidewall and enhance rigidity of the
bucket,

wherein the reinforcing formation comprises a bucket
abutting wall and an arcuate outer wall interconnected
by opposing edges; a central portion having a pair of
opposed ends and configured to extend at least partially
across an outer surface of the top wall; and a pair of end
portions each configured to join to an end of the central
portion and extend across a portion of the outer surface
of the top wall and at least an adjacent portion of each
stdewall of the containment portion, and

wherein each of the pair of end portions comprises a
recess defined 1n the bucket abutting wall and each of
the opposed ends of the central portion comprises a
protruding portion of the bucket abutting wall, said
protruding portion configured to be at least partially
received in the recess and at least partially underlie an
adjacent end portion when joined together.
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